Molecular and enzymatic characterization of a levan fructotransferase from Microbacterium sp. AL-210.
Microbacterium sp. AL-210 producing a novel levan fructotransferase (LFTase) was screened from soil samples. The LFTase was purified to homogeneity by (NH4)2SO4 fractionation, column chromatography on Resource Q, and Superdex 200HR. The molecular weight of the purified enzyme was estimated to be approximately 46 kDa by both SDS-PAGE and gel filtration, and the enzyme's isoelectric point was pH 4.8. The major product produced from the levan hydrolysis by the enzyme reaction was identified by atmospheric pressure ionization mass spectrometry and NMR analysis as di-D-fructose-2,6':6,2'-dianhydride (DFA IV). The optimum pH and temperature for DFA IV production were 7.0 and 40 degrees C, respectively. The enzyme was stable at a pH range 7.0-8.0 and up to 40 degrees C. The enzyme activity was inhibited by FeCl2 and AgNO3. The enzyme converted the levan to DFA IV, with a conversion yield of approximately 44%. A gene encoding the LFTase (lftM) from Microbacterium sp. AL-210 was cloned and sequenced. The nucleotide sequence included an ORF of 1593 nucleotides, which is translated into a protein of 530 amino acid residues. The predicted amino acid sequence of the enzyme shared 79% of the identity and 86% of the homology with that of Arthrobacter nicotinovorans GS-9.